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REPLY  TO 

°P* 


MAY  2  C  1331 


Honorable  William  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 


Inclosed  is  a  copy  of  the  Shenipsit  Dam  (CT-00482)  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  Is  presented  for  your  use  and  Is  based 
upon  a  visual  Inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  owner  and  cooperating  agency  for  the  State  of 
Connecticut. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely, 


Incl 

As  stated 


C.  E.  EDGAR,  III 
Colonel,  Corps  of  Engineers 
Division  Engineer 
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The  project,  completed  in  1961,  is  an  earth  embankment  approxi¬ 
mately  390  feet  in  length  with  an  emergency  spillway  at  its  left 
end.  It  is  a  flood  control  project  approximately  28.5  feet  in 
height  and  capable  of  impounding  approximately  520  acre-feet  of 
water.  The  principal  spillway  is  a  drop  inlet  type  structure 
consisting  of  a  reinforced  concrete  riser  with  a  24  inch  diameter 
reinforced  concrete  outlet  pipe  through  the  dam.  The  grass- 
bottomed  emergency  spillway  channel  is  cut  into  natural  ground  at 
the  left  end  of  the  dam  and  has  a  crest  length  of  125  feet.  The  top 
and  slopes  of  the  dam  are  grass  covered,  with  a  filter  drain  at  the 
toe  of  the  downstream  slope. 

In  accordance  with  the  U.S.  Army  Corps  of  Engineers  guidelines, 
Shenipsit  Dam  is  classified  as  a  high  hazard,  small  size  dam.  The 
test  flood  for  the  Shenipsit  Dam  is  equivalent  to  the  \  PMF.  Peak 
inflow  to  the  pond  at  test  flood  is  1150  cubic  feet  per  second 
(cfs) ;  peak  outflow  is  350  cfs  with  the  dam  maintaining  a  freeboard 
of  4.0  feet.  The  spillway  capacity  with  the  pond  level  to  the  top 
of  the  dam  is  4700  cfs,  which  is  equivalent  to  1300%  of  the  routed 
test  flood  outflow.. 

Based  upon  the  visual  inspection  and  past  performance,  the  dam 
is  judged  to  be  in  good  condition.  No  evidence  of  instability  was 
observed  in  the  project.  There  are  some  remedial  measures,  such  as 
filling  of  large  holes  in  the  "waste  areas"  adjacent  to  the  dam,  re¬ 
establishment  of  grassy  vegetation  in  the  vehicle  tracks  on  the  top 
of  the  dam,  and  institution  of  a  biennial  inspection  program,  which 
require  attention. 


i 


The  remedial  and  maintenance  measures  presented  in  Section  7.3 
should  be  instituted  within  two  years  of  the  owner’s  receipt  of 
this  report. 


ouvzvi 


Project  Manager  -  GeotechnicifcUA 
Cahn  Engineers,  Inc. 

W°&% 


This  Phase  I  Inspection  Report  on  Shenipsit  Dam  (CT -00482) 
has  been  reviewed  by  the  undersigned  Ievlev  board  members .  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESLAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZLAN,  MEMBER 
Design  Branch 
Engineering  Division 


Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief ,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspection.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  would  necessarily  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  esta¬ 
blished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  esti¬ 
mated  "Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  there  of.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
neccessarily  posing  a  highly  inadequate  condition.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  minimize 
trespass  and  provide  greater  security  for  the  facility  and  safety 
to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 

The  information  contained  in  this  report  is  based  on  the 
limited  investigation  described  above  and  is  not  warranted  to 
indicate  the  actual  condition  of  the  dam.  The  integrity  of  the  dam 
can  only  be  determined  by  a  means  of  a  monitoring  program  and/or  a 
detailed  physical  investigation.  The  accuracy  of  available  data  is 
assumed  where  not  in  obvious  conflict  with  facts  observable  during 
the  visual  inspection. 
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SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cahn  Engineers,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a 
letter  of  April  14,  1980  from  William  E.  Hodgson,  Jr.,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0052  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program 
are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  requiring  correction  in  a 
timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-rederal  dam. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  phase  I 
inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data  as 
can  be  obtained  from  the  owners,  previous  owners,  the  state 
and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the  visual 
condition  of  the  dam,  embankments  and  appurtenant 
structures . 

3.  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood 
through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and  cor¬ 
rective  measures  required. 

It  should  be  noted  that  this  report  passes  judgment  only  on 
those  factors  of  safety  and  stability  which  can  be  determined  by  a 
visual  surface  examination.  The  inspection  is  to  identify  those 
visually  apparent  features  of  the  dam  which  evidence  the  need  for 
corrective  action  and/or  further  study  and  investigation. 
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1.2  DESCRIPTION  OF  PROJECT 

a.  Location  -  The  dam  is  located  on  an  unnamed  tributary  to 
the  Middle  River  of  the  Thames  River  Basin  in  a  rural  area  of  the 
Town  of  Stafford,  County  of  Tolland,  State  of  Connecticut.  The 
project  is  shown  on  the  Stafford  Spring  USGS  Quadrangle  Map,  having 
coordinates  latitude  N41°58.6'  and  longitude  W72°20.1'. 

b.  Description  of  Dam  and  Appurtenances  -  As  shown  on  Sheets 
B-l  and  B-2,  the  dam  is  an  earth  embankment  approximately  390  feet 
long  and  28.5  feet  high.  The  dam  has  a  top  elevation  of  556.2  and  a 
top  width  of  12  feet.  The  upstream  slope  is  covered  with  grass  and 
Chemung  Crown  Vetch  and  is  inclined  at  3  horizontal  to  1  vertical. 
The  downstream  slope,  also  vegetated  with  grass  and  Chemung  Crown 
Vetch  is  inclined  at  2  horizontal  to  1  vertical  and  contains  a  toe 
drain. 

The  principal  spillway  is  a  concrete  drop  inlet  structure 
located  near  the  center  of  the  dam  at  the  toe  of  the  upstream  slope. 

The  spillway  crest,  at  elevation  537.0,  has  a  total  length  of  12 

feet  and  is  protected  by  a  galvanized  steel  trash  rack.  The 

upstream  end  of  a  24  inch  reinforced  concrete  pipe,  at  invert 
elevation  532.0,  joins  the  bottom  of  the  drop  inlet  shaft.  The  pipe 
outlets  at  the  downstream  toe  of  the  dam,  at  invert  elevation 
530.0.  The  low  level  intake,  at  invert  elevation  532.0,  is  a  12 
inch  diameter  opening  in  the  upstream  face  of  the  intake  structure, 
however  the  sluice  gate  for  this  intake  has  been  removed. 

The  emergency  spillway  is  cut  into  natural  ground  at  the 
left  end  of  the  dam.  The  approach  channel,  control  section,  and 
discharge  channel  are  grass  covered,  with  a  high  natural  embankment 
to  the  left  and  a  low  earthfill  embankment  to  the  right.  The 
control  section,  or  crest,  at  elevation  551.4,  is  125  feet  long  and 
30  feet  wide  with  an  approach  channel  slope  of  2%  and  a  discharge 
channel  slope  of  2.84%. 

c.  Size  Classification  -  (SMALL)  -  The  dam  is  28.5  feet  high 
and,  with  the  reservoir  level  to  the  top  of  the  dam,  impounds 
approximately  520  acre-feet  of  water.  According  to  recommended 
guidelines,  a  dam  of  this  height  and  storage  capacity  is  classified 
as  small  in  size. 

d.  Hazard  Classification  -  (HIGH)  -  If  the  dam  were  breached, 
there  is  potential  for  loss  of  more  than  a  few  lives  at  two 
residences  and  three  commercial  structures  approximately  2000  feet 
downstream  of  the  dam  at  the  intersection  of  Route  190  and  Orcutt- 
ville  Road. 

e.  Ownership  -  State  of  Connecticut 

Department  of  Environmental  Protection 

Division  of  Conservation  and  Preservation 

Region  3  Headquarters 

Marlborough,  Ct.  06420 

(203)  295-9523 

Mr.  John  Spencer 

Mr.  Charles  Phillips 


The  dam  has  been  under  the  ownership  of  the  State  of 
Connecticut  since  its  construction  in  1960. 

f.  Operator  -  Mr.  Lawrence  Lucay 

Maintenance  Supervisor 
Shenipsit  State  Forest  Headquarters 
West  Stafford,  Ct.  06075 
(203)  684-3430 

g.  Purpose  of  Dam  -  Flood  Control.  The  dam  is  part  of  the 
Furnace  Brook  -  Middle  River  flood  prevention  project  and  reduces 
peak  flows  into  the  Middle  River. 

h.  Design  and  Construction  History  -  The  dam  was  designed  by 
the  Soil  Conservation  Service  in  1959  and  constructed  by  the  State 
of  Connecticut  in  1960. 

i.  Normal  Operational  Procedures  -  There  are  no  operating 
facilities;  at  the  dam;  therefore  there  are  no  operational 
procedures. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  The  drainage  area  is  1.0  square  mile  of 
undeveloped,  wooded,  rolling  terrain. 

b.  Discharge  at  Damsite  -  Discharge  is  through  the  12  inch 
low-level  outlet^  over  the  principal  spillway  and  over  the 
emergency  spillway. 


1.  Outlet  Works  (Conduits) 
12  inch  low-level  outlet 
@  invert  el.  532.0: 


2.  Maximum  flood  at  damsite: 

3.  Principal  spillway  capacity 
@  top  of  dam  el.  556.2: 

4.  Emergency  spillway  capacity 
@  top  of  dam  el.  556.2: 

5.  Principal  spillway  capacity 
@  test  flood  el.  552.2: 

6.  Emergency  spillway  capacity 
@  test  flood  el.  552.2: 

7.  Gated  spillway  capacity  @ 
normal  pool: 

8.  Gated  spillway  capacity  @ 
test  flood: 


10+  cfs  (pond  level 
to  test  flood  el.  552.2) 

Not  known 


60  cfs 


4640  cfs 


60  cfs 


290  cfs 
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9.  Total  spillway  capacity  @ 
test  flood  el.  552.2: 

350  cfs 

10.  Total  project  discharge  @ 
top  of  dam  el.  556.2: 

4700  cfs 

11.  Total  project  discharge  @ 
test  flood  el.  552.2: 

350  cfs 

c.  Elevations  -  Elevations  are 
Datum  (NGVD),  as  shown  on  existing 

on  National  Geodetic  Vertical 
drawings. 

1.  Streambed  at  toe  of  dam: 

529.0 

2.  Bottom  of  cutoff: 

Not  known 

3.  Maximum  tailwater: 

Not  known 

4.  Normal  pool: 

N/A 

5.  Pull  flood  control  pool: 

551.4 

6.  Spillway  crest  (ungated) 

Principal  spillway: 
Emergency  spillway: 

537.0 

551.4 

7.  Design  surcharge 
(original  design) : 

554.4 

8.  Top  of  dam: 

556.2  to  557.5 

9.  Test  flood  surcharge: 

552.2 

d.  Reservoir  Length 

1.  Normal  pool: 

N/A 

2.  Flood  control  pool: 

3,900+  ft. 

3.  Spillway  crest  pool 

Principal  spillway: 
Emergency  spillway: 

1,500+  ft. 

3,900+  ft. 

4.  Top  of  dam  pool: 

4,800+  ft. 

5.  Test  flood  pool: 

4,000+  ft. 

e.  Reservoir  Storage 

1.  Normal  pool: 

N/A 

2.  Flood  control  pool: 

340+  acre-feet 

3.  Spillway  crest  pool 

Principal  spillway: 
Emergency  spillway: 

40+  acre-feet 

34ff+  acre- feet 

4.  Top  of  dam  pool: 

520+  acre-feet 
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5.  Test  flood  pool: 

370+  acre-feet 

\  . 

f.  Reservoir  Surface 

■  D 

1.  Normal  pool: 

N/A 

l  | 

2.  Flood  control  pool: 

29+  acres 

3.  Spillway  crest  pool 

i_ 

Principal  spillway: 

Emergency  spillway: 

12+  acres 

29+  acres 

s' 

4.  Top  of  dam  pool: 

48+  acres 

- 

5.  Test  flood  pool: 

32+  acres 

1  - 

g.  Dam 

I 

1.  Type: 

Earth  embankment 

2.  Length: 

390  ft. 

■  r  ~ 

1 

3.  Height: 

28.5  ft. 

1 

4.  Top  width: 

12  ft. 

it 

5.  Side  slopes: 

6.  Zoning: 

3H  to  IV  upstream 

2H  to  IV  downstream 

N/A 

W—  '  »•< 

L  . 

7.  Impervious  core: 

N/A 

8.  Cutoff: 

N/A 

■ 

9.  Grout  curtain: 

N/A 

• 

10.  Other: 

Toe  drain 

h.  Diversion  and  Regulating  Tunnel 

N/A 

i.  Spillways 

Principal  Spillway 

X .  Type : 


2.  Length  of  weir: 

3.  Crest  elevation: 

4.  Gates: 


Concrete  drop  inlet  to 
24"  outlet  pipe 

12.0  ft. 

537.0 

N/A 
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5.  Upstream  channel 


5  feet  wide  at  bottom 
with  2H  to  IV  side 
slopes 


6. 

7. 

1. 

2. 

3. 

4. 

5. 

6. 
7. 


j. 


1. 

2. 

3. 

4. 

5. 


Downstream  channel:  8  feet  wide  at  bottom, 

with  2H  to  IV  side 
slopes 

General:  Galvanized  steel 

pipe  trash  rack 

Emergency  Spillway 

Type  Channel  cut  into 

natural  ground 


Length  of  weir  (control  section):  125  ft. 


Crest  Elevation: 
Gates: 

Upstream  channel: 
Downstream  channel: 
General: 


551.4 

N/A 

Grassed,  2%  slope 

Grassed,  2.84%  slope 

30  ft.  wide  trapezoidal 
control  section 


Regulating  Outlets 

Low-level  inlet  to  principal  spillway 


Invert: 

Size: 

Description: 

Control  mechanism: 
Other : 


532.0 

12  in.  dia. 

orifice  in  upstream 
face  of  spillway 
structure 

None 

N/A 


SECTION  2: 


ENGINEERING  DATA 


2.1  DESIGN  DATA 

The  available  design  data  consists  of  design  drawings.  Work 
Plan  for  Watershed  Protection  &  Flood  Prevention:  Furnace  Brook  - 
Middle  River  Watershed,  and  "Information  Storage  and  Retrieval  - 
Dams  Planned  and  Constructed  by  SCS"  from  the  Soil  Conservation 
Service,  and  correspondence  concerning  design  of  the  project.  (See 
Appendix  B) . 

2.2  CONSTRUCTION  DATA 

The  available  construction  data  consists  of  construction  speci¬ 
fications  and  construction  inspection  reports.  Some  minor  revi¬ 
sions  are  shown  on  the  design  drawings,  which  have  been  marked  "as- 
built". 

2.3  OPERATIONS 

No  formal  operations  records  are  known  to  exist. 

2.4  EVALUATION  OF  DATA 

a.  Availability  -  Available  data  was  provided  by  the  State  of 
Connecticut  and  the  Soil  Conservation  Service.  The  owner  made  the 
project  available  for  visual  inspection. 

b.  Adequacy  -  Since  detailed  as-built  drawings  are  available, 
the  assessment  of  the  project  may  be  based  on  a  review  of  these 
drawings,  visual  inspection,  performance  history,  hydraulic  com¬ 
putations  of  spillway  capacity,  and  hydrologic  estimates. 

c.  Validity  -  A  comparison  of  record  data  and  visual  observa¬ 
tions  reveals  no  significant  discrepancies  in  the  record  data. 


SECTION  3  s 


VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  The  project  is  in  good  condition.  The  inspection 
indicated  that  the  project  is  in  need  of  little  maintenance  beyond 
that  which  is  normally  performed.  At  the  time  of  inspection,  the 
upstream  water  level  was  at  elevation  532.2+;  i.e.  0.2  feet  above 
the  invert  of  the  low-level  intake  pipe. 

b.  Dam 

Top  of  Dam  -  The  top  of  the  dam  is  in  good  condition 
(Photo  1).  Grass  cover  is  good,  except  for  the  vehicle  tracks  which 
run  the  length  of  the  dam.  It  was  noted  that  the  top  of  the  dam 
slopes  slightly  from  elevation  557.5+,  near  its  center,  to 
elevation  556.2+  near  its  left  end  (See  Appendix  D-2). 

Upstream  slope  -  The  upstream  slope  is  in  good  condition 
(Photo  2).  Vegetative  cover  is  good  and  there  were  no  signs  of 
erosion  or  sloughing. 

Downstream  Slope  -  The  downstream  slope  is  in  good 
condition  with  good  vegetative  cover  (Overview  Photo).  There  were 
no  signs  of  erosion  or  sloughing,  but  one  animal  burrow  was 
observed  approximately  2  feet  below  the  top  of  the  dam  and  20  feet 
to  the  left  of  the  spillway  conduit. 

The  toe  drain  outlets  are  clear  of  debris  and  appear  to 
be  in  good  condition.  A  flow  of  approximately  0.1  gallon  per  minute 
was  observed  at  the  right  outlet  pipe  (Photo  3)  and  a  smaller  flow 
was  observed  at  the  left  outlet  pipe.  All  discharges  are  clear  of 
sediments,  though  rust  staining  was  observed. 

Spillways  -  The  principal  spillway  intake  structure  is  in 
good  condition  ( Photo  4).  Trash  racks  are  in  good  condition  and 
clear  of  debris.  Very  minor  spalling  of  the  intake  structure  was 
noted.  Observed  from  its  downstream  end,  the  24  inch  spillway 
discharge  conduit  appears  to  be  in  good  condition  (Photo  5). 

The  emergency  spillway  is  in  good  condition,  with  good 
grass  cover  on  the  channel  bottom  and  side  embankments  (Photo  6). 

c.  Appurtenant  Structures  -  There  are  no  appurtenant 
structures.  Tne  sluice  gate  for  the  12  inch  low-level  outlet  pipe 
has  been  removed  and  the  normal  streamflow  is  accommodated  by  this 
pipe  (Photo  7). 

Soils  which  were  excavated  for  the  dam  foundation  and 
emergency  spillway  were  deposited  in  spoil  piles  to  either  side  of 
the  downstream  channel.  The  native  soil  in  the  area  is  a 
hetergeneous  glacial  till  containing  many  large  boulders.  It 
appears  that  settlement  of  the  finer  grained  constituents  of  the 
till  has  occured,  probably  due  to  voids  between  boulders  present 


during  placement  of  waste  materials.  This  has  resulted  in  several 
holes  of  up  to  4  feet  in  diameter  and  greater  than  6  feet  in  depth 
(Photo  8).  While  this  condition  does  not  affect  the  performance  of 
the  dam,  it  could  be  very  hazardous  to  anyone  walking  in  the  area. 

d.  Reservoir  Area  -  The  area  where  the  flood  control  pool 
would  be  impounded  is  cleared  and  contains  many  large  boulders. 
The  area  surrounding  the  flood  control  impoundment  is  densely 
wooded. 

e.  Downstream  Channel  -  The  downstream  channel  is  the 
natural  streambed  which  passes  through  a  wooded,  swampy  area  to  the 
initial  impact  area. 

3.2  EVALUATION 

Based  upon  the  visual  inspection,  the  project  is  assessed  as 
being  in  good  condition.  The  manner  in  which  the  features 
identified  in  Section  3.1  could  affect  the  future  condition  and/or 
stability  of  the  project  is  as  follows. 

1.  Further  vehicular  traffic  across  the  dam  could  kill  more 
grass,  making  the  top  of  the  dam  suceptible  to  surface 
erosion. 

2.  Animal  burrows  could  provide  seepage  paths  through  the  dam 
which  could  cause  internal  erosion  of  the  dam. 

3.  The  holes  in  the  waste  areas  downstream  of  the  dam  pose  a 
hazard  to  persons  walking  in  the  area. 


SECTION  4 !  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 

4.1  OPERATIONAL  PROCEDURES 

a.  General  -  There  are  no  operating  facilities  at  the  project, 
thus  there  are  no  operational  procedures. 

b.  Description  of  Any  Warning  System  in  Effect  -  No  warning 
system  is  in  effect. 

4.2  MAINTENANCE  PROCEDURES 

a.  General  -  The  operator  inspects  the  dam  site  periodically 
and  performs  regular  maintenance.  He  checks  for  and  destroys  any 
burrowing  animals  in  the  embankment  and  clears  debris  out  of  the 
spillway  intake  structure  and  toe  drain  outlets.  Brush  and 
saplings  on  the  embankment  are  removed  yearly.  The  grass  and  vetch 
on  the  dam  is  fertilized,  usually  once  a  year,  but  is  not  normally 
mowed. 

b.  Operating  Facilities  -  There  are  no  operating  facilities. 

4.3  EVALUATION 

The  maintenance  procedures  are  good  and  there  is  no  need  for 
any  operational  procedures.  The  maintenance  procedures  should  be 
formalized,  including  documentation  to  provide  records  for  future 
reference.  Remedial  maintenance  procedures  are  presented  in 
Section  7.3. 
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SECTION  5 :  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

5.1  GENERAL 


The  Shenipsit  Dam  watershed  is  1.0  square  mile  of  rolling 
wooded  terrain.  The  dam  is  presently  used  as  a  flood  control 
reservoir  and  is  normally  kept  empty. 

The  dam  is  an  earth  embankment  with  a  principal  conduit  spill¬ 
way  and  an  adjacent  depressed  earth  section  which  serves  as  an 
emergency  spillway.  It  is  basically  a  high  surcharge  storage  -  low 
spillage  type  project.  The  available  storage  reduces  the  outflow 
from  a  Probable  Maximum  Flood  (PMF)  of  2300  cubic  feet  per  second 
(cfs)  to  1400  cfs  and  the  H  PMF  outflow  from  1150  cfs  to  350  cfs. 

5.2  DESIGN  DATA 


The  design  storm  for  the  project  was  the  storm  of  August  18-19, 
1955  (B-4,  B-5).  It  appears  that  the  dam  was  designed  to  retain  2 
feet  of  freeboard  with  the  water  level  to  the  design  surcharge  (B- 
11,  B-13).  However,  no  computations  could  be  found  for  the 
original  design  of  the  dam.  The  "as  built"  copy  of  the  original 
construction  drawings  prepared  in  1959  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service,  is  available  for  this 
project. 

5.3  EXPERIENCE  DATA 

The  operator  reports  that  the  highest  upstream  water  level  that 
he  has  observed  is  to  about  the  top  of  the  spillway  intake 
structure. 

5.4  VISUAL  OBSERVATIONS 


It  was  observed  that  while  the  height  of  the  dam  is  listed  as  26 
feet  on  the  construction  drawings,  the  actual  height  to  the 
streambed  downstream  from  the  dam  is  approximately  28.5  feet. 

5.5  TEST  FLOOD  ANALYSIS 

Based  upon  the  U.S.  Army  Corps  of  Engineers  "Preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharges"  dated  March, 
1978;  the  watershed  classification  (Rolling),  and  the  watershed 
area  of  1.0  square  mile,  a  PMF  of  2300  cfs  or  2300  cfs  per  square 
mile  is  estimated  at  the  damsite.  In  accordance  with  the  size 
(small)  and  hazard  (high)  classification,  the  range  of  test  floods 
to  be  considered  is  from  the  35  PMF  to  the  PMF.  Based  on  the  degree 
of  hazard  associated  with  a  breach  of  the  dam,  the  test  flood  for 
Shenipsit  Dam  is  equivalent  to  the  H  PMF.  The  reservoir  at  the 
start  of  the  test  flood  is  considered  to  be  empty,  at  low-level 
inlet  invert  elevation  532.0.  The  peak  outflow  for  the  test  flood 
is  estimated  at  350  cfs  and  this  flow  will  be  accomodated  by  the 
principal  and  emergency  spillways  with  4.0  feet  of  freeboard  to  the 
top  of  the  dam.  Based  on  hydraulics  computations,  the  spillway 
capacity  to  the  top  of  the  dam  is  4700  cfs  which  is  equivalent  to 
1300%  of  the  routed  test  flood  outflow  (Appendix  D-6). 
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5.6  DAM  FAILURE  ANALYSIS 


The  dam  failure  analysis  is  based  on  the  April,  1978  Army  Corps 
of  Engineers  "Rule  of  Thumb  Guidance  for  Estimating  Downstream  Dam 
Failure  Hydrographs".  With  the  reservoir  level  at  the  test  flood 
surcharge  elevation,  peak  outflow  before  failure  of  the  dam  would 
be  about  350  cfs  and  the  peak  failure  outflow  from  the  dam  breaching 
would  total  about  21,000  cfs.  A  breach  of  the  dam  would  result  in  a 
rise  in  the  water  level  of  the  stream  at  the  initial  impact  area, 
from  a  depth  of  1.9  feet  just  before  the  breach  to  a  depth  of  about 
8  feet  shortly  after  the  breach.  This  rapid,  6.1  foot  increase  in 
water  level  will  inundate  two  houses  and  two  other  structures  by  up 
to  2  feet,  causing  the  loss  of  more  than  a  few  lives  as  well  as 
substantial  economic  loss  (Appendix  D-7).  Based  on  the  dam  failure 
analysis,  Shenipsit  Dam  is  classified  as  a  high  hazard  dam 
(Appendix  D-9) . 
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SECTION  6 :  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  VISUAL  OBSERVATIONS 

The  visual  inspection  verified  that  the  set  of  as-built 
drawings  is  substantially  correct.  No  indications  of  stability 
problems  were  detected  during  the  inspection. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 

The  design  drawings  of  the  project  depict  the  embankment  as 
having  a  top  width  of  12  feet,  a  maximum  base  width  of  approximately 
130  feet,  a  3  horizontal  to  1  vertical  upstream  slope  and  a  2 

horizontal  to  1  vertical  downstream  slope. 

The  foundation  conditions  of  the  embankment  are  not  clearly 
depicted  on  the  design  drawings.  The  original  ground  surface  of 
the  valley  which  the  dam  now  occupies  is  shown,  as  is  soil 

information  obtained  from  test  pits  dug  in  January  and  February  of 
1959.  The  soil  information  indicates  that  1  to  3  feet  of  organic 
soil  was  present  at  the  surface  of  the  stream  valley.  Typically, 
silty  sands  were  found  underlying  the  organics  and  a  clay  layer  was 

observed  in  one  test  pit.  The  test  pit  logs  indicate  that  the 

sediments  typically  grade  to  gravelly  sands  at  depths  of  5  to  7 
feet,  and  that  groundwater  was  encountered  at  depths  of  2  to  7  feet. 
Although  the  depth  and  limit  of  the  foundation  excavation  is  not 
specified,  prior  to  construction  the  volume  of  the  excavation  was 
estimated,  for  bidding  purposes,  as  3071  cubic  yards.  The  area  at 
the  base  of  the  dam  is  approximately  11,000  square  feet,  so  the 
average  depth  of  excavation  is  approximately  7.5  feet.  However, 
since  the  depth  of  excavation  on  the  side  slopes  of  the  valley  is 
probably  much  less  than  7.5  feet,  the  depth  of  excavation  near  the 
bottom  of  the  valley  is  probably  in  excess  of  7.5  feet,  which  is 
adequate  to  remove  the  unsuitable  soils  encountered  in  that  area. 
In  addition,  the  dam  toe  drain  trench  is  shown  to  be  dug  to 
elevation  521,  which  appears  to  be  adequate  to  effectively  drain 
groundwater  from  the  dam  foundation. 

6.3  POST-CONSTRUCTION  CHANGES 


The  only  known  post-construction  change  to  the  project  is  the 
removal  of  the  low-level  sluice  gate.  The  gate  was  removed  because 
it  had  been  repeatedly  vandalized  and  there  was  no  need  for  a 
permanent  pool.  The  removal  of  the  gate  does  not  affect  the 
stability  of  the  project. 

6.4  SEISMIC  STABILITY 


The  dam  is  in  Seismic  Zone  1,  and  according  to  U.S.  Army  Corps 
of  Engineers'  Recommended  Guidelines,  need  not  be  evaluated  for 
seismic  stability. 
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SECTION  7 :  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Condition  -  Based  upon  the  visual  inspection  and  past 
performance,  the  project  is  in  good  condition.  No  evidence  of 
instability  was  observed  in  the  project. 

Based  upon  the  U.S.  Army  Corps  of  Engineers'  "Preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharges"  dated  March, 
1978,  the  watershed  area  and  classification,  and  hydraulic/hydro¬ 
logic  computations,  peak  inflow  to  the  reservoir  at  test  flood  is 
1150  cf s;  peak  outflow  is  350  cfs,  with  the  dam  maintaining  a 
freeboard  of  4.0  feet.  Based  upon  hydraulics  computations,  the 
spillway  capacity  to  the  top  of  the  dam  is  4,700  cfs,  which  is 
equivalent  to  1300%  of  the  routed  test  flood  outflow  and  more  than 
adequate  to  handle  any  conceivable  peak  flows  without  overtopping 
of  the  dam. 

b.  Adequacy  of  Information  -  The  information  available  is  such 
that  an  assessment  of  the  condition  and  stability  of  the  project 
must  be  based  on  a  review  of  existing  engineering  data,  visual 
inspection,  past  performance  and  sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures  presented  in 
Section  7.2  ana  7.3  be  implemented  within  two  years  of  the  owner's 
receipt  of  this  report. 

7.2  RECOMMENDATIONS 

There  are  no  recommendations. 

7.3  REMEDIAL  MEASURES 

a.  Operation  and  Maintenance  Procedures  -  The  following  mea¬ 
sures  should  be  undertaken  by  the  owner  within  the  length  of  time 
indicated  in  Section  7.1.c,  and  continued  on  a  regular  basis: 

1.  Round-the-clock  surveillance  should  be  provided  during 
periods  of  heavy  precipitation  or  high  project  dis¬ 
charge.  A  formal  downstream  warning  system  should  be 
developed,  to  be  used  in  case  of  emergencies  at  the 
dam. 

2.  A  formal  program  of  maintenance  procedures  should  be 
instituted  and  fully  documented  to  provide  accurate 
records  for  future  reference. 

3.  A  comprehensive  program  of  inspection  by  a  registered 
professional  engineer  qualified  in  dam  inspection 
should  be  instituted  on  a  biennial  basis. 

4.  The  large  holes  in  the  waste  areas  should  be  filled 
with  granular  soils  and  compacted. 

5.  Grassy  vegetation  should  be  re-established  in  the  ve¬ 
hicle  tracks  on  the  top  of  the  dam. 


6.  Extermination  of  burrowing  animals  and  removal  of  brush 
from  the  dam  should  be  continued  as  part  of  the  routine 
maintenance  procedures  at  the  dam. 

7.4  ALTERNATIVES 

This  study  has  identified  no  practical  alternatives  to  the 
above  remedial  measures. 
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investigations  and  analyses 


Hydraulic  • 

Engineering  surveys  were  made  to  collect  information  on  otrocra 
reaches  including  stream  profiles,  valley  cros3  sections,  cliannel 
capacities  and  other  hydraulic  characteristics  required  to  route  selected 
storms  for  present  conditions  and  after  structural  Installations  have 
been  completed.  * 

Stage- discharge  relations  were  developed  at  oach  valley  cross  section 
by  use  of  Mannings  formula.  The  roughness  coefficient  values  nnn  used  in 
tho  computations  wore  'determined  by  the  method  outlined  in  NEH-5,  Supple¬ 
ment  B.  Slope  "S"  values  were  obtainod  by  using  the  stream  gradient  for  - 

channol  computations  and  tho  valley  gradient  for  out  of  bank  flow.  ^ 

Hydrolopic 

No  weather  bureau  precipitation  stations  or  gaging  stations  are 
found  within  tin  water, /md.  Precipitation  data  for  tho  watershed  elating  • 

back  to  1923  was  compile  1  from  records  recorded  in  U,  3.  Weather  Bureau  ■ 

Climatological  Data  for  seven  official  rainfall  stations  that  surround  and 
are  within  2  to  15  miles  of  the  watershed.  Is'hyetal  maps  were  developed 
using  the  above  data  to  obtain  watershed  area  rainfall  for  storms  selected. 

Direct  runeff  estimates  were  made  for  annual  storm  series,  talcing  into 

account  such  factors  as  topography,  climate,  and  soils  for  present  Land 

use  and  for  future  land  use  conditions.  * 

Synthetic  hyirographs  were  developed  by  the  method  outlined  in  the 
Soil  Conservation  Service  Hydrology  Guide.  Three  one  day  storms  and  the 
August  18  and  19,  1955  multi-day  storm  were  flood  routed  through  the 
watershed  using  tho  storage- indication  method  of  flood  routing  to  determine  ^ 

the  runoff-peak  disohargo  relationship  for  the  watershed.  Peak  stages  and 
time  of  peak  obtainod  by  routing  tho  August  18-19,  1955  multi-day  storm 
chocked  closely  with  the  reported  observations  of  local  residents. 

Frequency  curves  were  develops  *or  each  damage  roach  for  present 
aitf  future  land  conditions.  I 
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Tho  planning  designs  of  the  proposed  retarding  structures  have  been 
made  according  to  Soil  Conservation  Service  procedures.  All  preliminary 
designs  were  based  on  field  surveys  and  investigations. 

All  structures  have  been  plannod  to  retard  floodwater  runoff  of  the 
design  storm  (August  lG-19,  1955)  below  tho  omorgcncy  spillway  hoight. 

The  storm  produced  from  6  to  9  inches  of  runoff  from  tho  watorshod. 

The  proposed  floodwater  retarding  structures  were  individually  flood 
routed  for  future  land  use  conditions.  All  structures  were  then  routed 

as  a  unit. 

Economics 


Field  investigations  made  before  tho  actual  damage  appraisal  was 
begun,  rovoalod  that:  (1)  only  scattered  and  modorato  erosion  and  sediment 
problems  exist  at  present;  (2)  no  major  municipal,  industrial,  water  supply, 
irrigation  or  drainage  problems  exist;  (3)  floodwater  damage  from  Fumaoc 
Brook  and  Middle  River  to  the  Borough  of  Stafford  Springs  is  the  main 
problem  of  the  watershed  and  of  most  concern  to  the  local  people;  (U) 
agricultural  damage  is  minor.  Agriculture  is  not  a  major  enterprise  in 
the  oroa;  thereforo  a  full  scale  analysis  for  damage  evaluation  on  agri¬ 
cultural  land  was  not  warranted. 

Tho  method  used  in  analyzing  avorago  annual  damages  was  the  fre¬ 
quency  method.  Tho  "key"  flood  used  in  appraising  damages  was  tho  storm 
which  occurred  August  18-19,  1955*  Damago  schedules  were  obtained  for  all 
inundatod  properties  and  ropresent  only  those  damages  which  wero  cstimatod 
to  rocur.  All  damages  wore  computed  on  a  1955  price  base  and  converted  to 
long  term  projoctod  prices. 

Reaches  for  both  economic  and  hydrologic  evaluation  were  selected  for 
the  damaged  areas.  The  method  used  to  evaluate  averago  annual  damages  and 
benefits  is  as  found  in  the  Interim  Economic  Guide. 

Indirect  damages  are  estimated  to  be  25  percent  of  direct.  Factors 
used  in  estimating  those  indirect  damages  are  as  follows:  (1)  travel  and 
shipment  of  goods  and  services  along  the  Central  Vermont  Railroad  were 
suspended  for  ono  month.  Regular  movements  of  goods  and  s< vices  a] 
the  lino  wore  not  rosumod  for  a  throe  month  period;  (2)  traffic  was  not 
allowed  tlirough  tho  business  section  of  Stafford  Springs  for  threo  days 
followed  by  a  two  wock  poriod  of  limited  traffic;  (3)  approximately  1-g 
years  were  roquirod  to  restore  two  hoavily  traveled  bridges  destroyed  by 
floodwater;  (U)  residents  of  Stafford  Springs  were  without  electrical 
power  for  approximately  throe  days. 

Land  Treatment  Measures 


Land  treatment  measures  to  be  appliod  wore  based  on  total  needs  data 
obtainod  at  the  Soil  Conservation  Scrvico  1/ork  Unit  Office  for  tho  Tolland 
County  Soil  Conservation  District.  Tho  total  no(_ds  data  wero  temporod  to 
realistically  ropresent  what  land  treatment  measures  and  quantities  could 
be  applied  within  the  installation  period  of  the  project.  Present  land  use 

-20- 


» 


I 


» 


l_ 


B-5 


» 


I 


for  tho  watcrshod  was  obtained  from  available  aortal  photos,  topographic 
maps  and  Land  Use  Capability  Maps.  Expected  future  land  use  was  derived 
by  projecting  county  trends  to  tho  watershed  area  trith  revision  made  by 
local  knowledge  of  tho  watershed.  Recommended  land  treatment  measures 
for  tho  forest  land  woro  estimated  by  the  U*  S.  Forest  Service  in  co¬ 
operation  with  tho  State  Forestry  Agencies,  as  shown  on  pages  6  and  9 
in  Section  I  of  this  plan. 

The  effects  of  land  treatment  measures  were  evaluated  hydrolojically 
for  their  effect  in  reducing  runoff  and  hence:  flood  flows.  The  effects 
of  land  treatment  meae  were  estimated  before  ths  structure  program 
was  evaluated. 

Geologic 

Of  the  six  (6)  proposed  floodwatcr  retarding  structures,  all  but 
Ellithorpo  are  basically  similar  in  character.  All  structure  sites  a  re 
located  in  areas  of  glacial  till  or  deposits  of  outwash  material.  Tho 
conpononts  of  tho  till  range  in  size  from  medium  sized  sands  to  cobbles 
and  some  small  boulders.  The  till  and/or  outwash  material  is  usually 
fairly  well  compacted  although  the  sands  of  both  may  of ten  be  friable. 
Occasionally,  some  deposits  of  gravel  may  be  seen  in  the  proximity  of 
the  sites.  There  should  be  no  problem  in  obtaining  suitable  and  adequate 
fill  for  any  of  the  structures.  Likewise,  no  problems  should  arise  with 
regard  to  satisfactory  foundations.  Inasmuch  as  thc3e  are  not  storage 
reservoirs,  tho  borrow  material  will  be  adequate  for  the  construction  of 
detention  structures. 

_  :  The  Ellithorpo  structure  site  as  proposed  on  Middle  River  traverses 
a  broad  swamp  approximately  3500  foot  in  width.  An  intermediate  topo¬ 
graphic  high  having  a  north-south  axis  provides  a  medial  abutment  for 
tho  intended  structure.  The  high  is  approximately  l5  to  20  feet  above 
the  surrounding  swamp  area,  and  has  a  well  sorted,  slightly  stratified 
sand  extending  from  tho  surfaco  to  a  depth  of  about  U  to  6  feet.  This 
sand  is  undorlain  by  coarser  sands  with  seme  cobbles.  The  cast  leg  of 
dam  site  is  immediately  north  of  and  closely  parallels  Diamond  Ledge  Road. 
Tho  first  500  feet  of  the  east  log  crosses  a  slope  oC  heterogeneous 
glacial  dobris  tint  ranges  in  size  from  sand  to  cobbles.  The  remaining 
600  feet  of  tho  oast  sido  of  tho  proposed  structure  site  crosses  a  swamp 
having  an  organic  zone  which  averages  2.5  feet  in  thickness.  The  center- 
lino  of  tho  proposed  structure  meets  and  crosses  in  a  southwesterly 
direction,  the  topographic  high  previously  mentioned  and  doscribcd. 

Coming  off  the  high  and  continuing  west  another  swamp  is  entered.  This 
swamp  has  a  hemlock  cover  with  numerous  boulders  scattered  on  the  surface, 
and  contains  no  appreciable  areas  of  muck.  Some  isolated  areas  of  muck 
do  exist,  but  these  are  not  in  exec 3 3  cf  3  or  1*  foot  in  depth  and  should 
present  no  problems  in  construction.  Tho  undorlying  material  could  not 
be  roliably  evaluated  because  of  the  abundance  of  bould-is;  however  it 
is  probably  near  the  surface  and  should  be  acceptable.  Presumably,  tho 
base  sediment  which  will  be  the  foundation  for  the  structure  is  a  fairly 
well  compacted  glacial  till.  Tho  proposed  site  should  prove  adequnto  both 
•for  foundation  and  fill  matorial  and  no  construction  problems  arc  immedi¬ 
ately  forsecn. 
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Preliminary  site  investigations  for  Structure  No.  5  (Ellitherpe)  were 
in  an  area  approximately  500  feet  north  of  the  currently  proposed  structure. 
Field  investigations  of  the  swamp  area  to  the  east  end  west  of  the  topo¬ 
graphic  high  previously  described,  revealed  extensive  deposits  of  swamp 
muckj  some  of  which  were  noticeable  peaty  in  character.  Thicknesses  of 
muck  up  to  20  foot  and  23  foot  to  t  he  east  and  west  respectively  were  not 
uncommon.  The  muck  had  sufficient  lateral  continuity  to  make  dam  relocation 
dcsirablo  for  ocononic  and  construction  reasons. 

Tho  remaining  structure  sites  in  the  watershed  are  mainly  located 
in  areas  overlain  by  ground  moraine.  Not  uncommon  however,  arc  outwash 
deposits  of  sand  and/or  gravel  laid  down  by  glacial  meltwaters.  The 
structures  are  located  in  valleys  of  gentle  to  moderate  relief.  At  the 
Shenipsit  Sito( Structure  No.  6),  boulder  material  i3  common  and  associated 
with  intervening  shallow  pockets  of  muck.  Again,  this  recurrence  of  muck 
is  not  of  sizeable  proportions  to  constitute  any  problem  or  obstacle  to 
construction. 

At  the  Bradway  Pond  Site  Structure  No.  i*),  two  structures  are  contemplated. 
One,  a  dike:,  is  at  the  southern  tip  of  the  Devils  Hopyr.rd  Swamp.  Tho 
intended  dike  will  cross  a  shallow,  narrow  section  of  swamp  whero  the  muck 
zone  is  not  in  oxcoss  of  throe  foot.  Should,  for  any  reason,  the  location 
of  tho  dike  bo  altered,  it  is  recommended  that  it  bo  moved  south,  away 
from  the  swamp,  and  not  north.  Moving  north  towards  the  swamps  interior, 
would  undoubtedly  result  in  deeper,  more  extensive  zonos  of  muck.  The 
other  proposed  Structure  is  to  the  north  beyond  the  Dovlls  Ilopyard  Swamp 
at  Bradway  Pond.  Tho  sito  is  at  tho  head  of  a  narrow,  moderately  steep- 
sidgd  stream  valley,  a  portion  of  which  is  visibly  underlain  by  bedrock. 
Although  not  visible  at  t  ho  site,  the  anticipated  depth  to  bedrock  is  only 
a  fow  feet.  The  bedrock  is  fractured  in  a  direction  paralleling  the 
stream  channel. 

STRUCTURE  INVESTIGATIONS 


Kiddle  River  and  Tributaries 


The  key  to  the  flood  proto ction  program  for  the  Middle  River  - 
Furnace  Brook  Watershed  i3  Kiddle  River  which  drains  about  22,000  acres 
or  two  thirds  of  tho  watershed.  The  river  valley  being  relatively  broad 
and  swampy,  provides  considerable  natural  storage. 

The  elevation  of  tho  crests  of  the  several  emergency  spillways  were 
detormined  by  routing  the  hydrograph  of  the  August  1955  storm  through  the 
structures. 

The  sizos  of  tho  emergency  spillways  woro  planned  by  routing  a 
design  storm  of  1.5  times  tho  6  hour  point  rainfall  using  Moisture 
Condition  III  through  the  structures.  This  eizc  determination  for  Class 
"a”  and  "b”  structures  is  in  excess  of  tho  minimum  criteria  as  sot  forth 
in  tho  Soil  Conservation  Service  Engineering  Memorandum  No.  3*  revised. 


'  The  crests  of  tlie  principal  spillways  have  been  planned  at  the 
elevation  of  ths  maximum  required  sediment  pools*  Tho  draw  down  rates 
range  from  23  cam  to  U3  esm,  producing  a  deuatering  tine  of  from  5  to  9 
days. 

Determination  of  the  required  sediment  pool,  for  a  $0  year  period, 
was  calculated  by  the  Soil  Loss  Formula  (0.1  ton/ac/yr*  yield) . 

The  dosigned  heicht  of- the  structures  will  provide  storage  for  a 
50  year  sediment  accumulation,  detention  storage  for  a  3torm  equivalent 
in  magnitude  to  the  August  1955  storm,  and  the  required  freeboard  in 
excess  of  .the  height  of  assign  flow  tiirough  tho  emergency  spillway* 

Structure  Mo*  h  (Eradway)  -  The  proposed  dan  and  dike  at  Headway 
Pond  are  about  2  miles  s.ontlioast  of  West  Stafford  and  about  1  mile  east 
of  Crystal  Lake  respectively.  Draining  ?60  acres,  the  structure e  will 
provide  513  acre-feet  cf  detention  storage  or  0.0  inches  of  runoff  per 
acre  of  watershed.  There  is  at  present,  a  100  acre-foot  recreational 
pond  at  this  site  tiiat  must  be  maintained.  This  pend  will  provide  the 
requirod  13  acre-foot  sediment  pool. 

Struct\~Je  Ho.  5  (Hllithorpe)  -  Tho  proposed  floodwater  retarding 
structure  across  Iliddle  Hiver  is  approximately  3^  miles  north  of  Stafford 
Springs  and  has  a  drainage  area  of  6,570  acres.  The  structure  will 
provide  3353  acre-feet  of  detention  storage  or  7.0  inches  of  runoff  per 
aero  of  watershed. 

The  major  problem  at  the  site  of  this  dam  and  reservoir  i3  the 
Central  Vermont  Railroad  which  is  located  in  the  river  valley.  Seme 
13,0@0  feet  of  track  and  at  least  me  bridge  will  be  affected  by  the 
redervoir  area.  Three  alternatives  were  investigated  and  cost  estimates 
preparod  with  the  assistance  of  the  railroad  engineers. 

The  railroad  will  be  relocated  around  the  reservoir  and  at  an 
elevation  tixat  would  clear  the  dam  and  storage  area.  This  vill  require 
some  15,000  feet  of  relocation  including  new  rights-of-way  and  has  been 
estimated  at  a  cost  of  0332, U07  e:xlusive  of  dam  and  appurtonances. 

Furnace  Erook 


Tho  channel  improvement  work  on  Furnace  Erook  consists  of  four 
phases  of  construction.  These  are  as  follows :  widening  the  channel 
through  the  Borough  of  'Stafford  Springs  from  the  Cyril  Johnson  Woolen 
Hill  Dam  down  to  the  Central  Vermont  Railroad  Bridge;  replacement  of  the 
liain  Street  Stone-Arch  Bridge;  replacement  of  the  main  lino  of  the  - 
railroad  bridge  at  the  B.  ?.  Cooley  Mil;  and  the  widening  end  realign¬ 
ment  of  the  channel  from  the  railroad  bridge  to  a  point  some  300  feet 
below  the  junction  of  the  Brook  with  fiddle  river. 

Onfeaalble  Sites 


In  addition  to  the  six  recommended  dam  sites,  7  sites  on  Furnace 
Brook  and  its  tributaries,  3  on  iliudlo  River,  and  1;  on  tributaries  of 
Iliddle  River  were  investigated  in  varying  degrees  of  detail.  These 
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sites  were  found  unfeasible  because  they  lacked  economic  justification 
and/or  phyaical  limitations,  Through  the  damage  centers,  diking  and 
raising  the  existing  stone  wa]ls  that  now  line  the  Iirook  were  also 
considered  but  deemed  impractical. 


STRUCTURE  LOCATION  MAP 
MIDDLE  RIVER—  FURNACE  BROOK  WATERSHED 
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FORM  D-4  STATE  OF  CONNECTICUT 

WATER  RESOURCES  COMMISSION 
Room  317,  State  Office  Building 
Hartford,  Connecticut 


APPLICATION  FOR  CONSTRUCTION  PERMIT  FOR  QAM 

Owner  State  of  Connecticut _  Datc..JMy  SO,  1959. 


P.  0.  Addreee  State  Dent,  of  Agriculture 
State  Office  Bldg.,  Htf d. ,  Com, _ 


Tel.  No. 


Location  of  Structure: 


Town  <Vmn  Shown  on  USGS  QuadrangleJ  tafford  f  rliy,e#  Conn. 

onoon,  Maosachusetto 

Nome  of  Strearfllxwiipelt  nrook-Slte  16  nt  inches  south  f  Lot. _ 

north 

and  _ Inches  east  of  Lour. 

west 

Directions  for  reaching  site  from  nearest  village  or  route  intersection: 

(see  sketch  on  reverse  side) 


flrcuttTlIIe  tt  Badcsr  Bnari  -  Stafford 


This  is  an  application  fur:X  (Ncw*Constructi-?n)  (Alto rntl-m)  (Repair)  (Removal) 

(chock  one  or  move  of  above) 

This  pond  Is  to  be  used  for:  rinad  Control _ _ 

Dimensions  of  Pond:  width  length  _ _  area _ 

Maximum  depth  of  water  immediately  above  dnu: _ 

Total  length  of  dam:  _ _ _ 


Length  of  spillway: 


Height  of  abutments  above  spillway: 


Type  of  spillway  construction: 


Type  of  dike  construction: 


Splllvay  section  will  be  set  on: 
Remarks : _ 


(Bedrock)  {Gravel)  (Clay)  (Till) 
(chock  one  of  above) 


Name  of  Engineer, 

Note:  Show  details  of 
construction  on  reverse  side. 


Signed 


il34j\ftM*(l8fdoner,  Dept,  of 
a  n  .  Agriculture 
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John  J.  mozzochi  and  associates 

CONSULTING  ENGINEERS 


JOHN  J.  MOZXOCHI 
ASSOCIATES 

mm  j.  whit* 
JOHN  LUCHS.  J*. 


August  10 ,  1959 


William  S.  Wise  -  Director 
State  Water  Resources  Commission 
State  Office  Building 
Hartford  15,  Connecticut 

CODE  No.  W  25.3  M  2.0  S  0.8 

Re:  Our  File  57-73-19-6 
Stafford  Springs 
Detention  Reservoirs 
Site  No6-Shenlpsit 


Dear  Mr.  Wise: 

In  accordance  with  your  authorization  dated  August  28,  1958,  I  have 
reviewed  the  design  of  the  referenced  project  submitted  for  approval  by  The  State 
Department  of  Agriculture. 

Design  criteria  established  in  letter  dated  April  30,  1959  from 
Charles  J.  Pelletier,  Hydraulic  Engineer,  are  tabulated  herewith  for  comparison  with 
actual  design  data. 


Desian  Data 

Criteria 

Drainage  Area 

1.02  sq.  mi 

Design  Storm 

15"  in  6  hrs. 

15"  in  6  hrs 

Total  Retention 

1.5" 

1.5" 

Net  Run-off 

13.5" 

13.5" 

Design  Peak 

2210  cfs 

Per  sq.  mile 

2185  cfs. 

Drawdown  Time 

4. 0  days 

0-5  days 

Earth  Spillway  Discharge 

1210  cfs 

Earth  Spillway  Width 

125' 

Dc  at  Control  Section 

1.43' 

Vc  at  Control  Section 

6.8  fps 

9  fps 

Velocity  in  Exit  Channel 

7.  3  fps 

9  fps 

Freeboard 

2.0' 

2.0  min 

All  of  the  design  data  computations  have  been  checked  and  we  find  t  .rm  to 
be  substantially  correct.  As  shown  in  the  above  listing  the  design  meets  the  c:rr<  iia 
established  In  all  instances. 


J*. 
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We  have  discussed  with  the  S.C.S.  engineers  the  need  of  revising  the 
emergency  spillway  design  to  eliminate  objections!  constrictions  at  both  the  inlet 
and  outlet  ends.  They  have  agreed  to  make  these  revisions  on  their  plans  prior  to 
releasing  them  for  contract  bidding. 

I  therefore  recommend  that  a  construction  permit  be  issued  for  this  project 
with  the  proviso,  (1)  that  the  curved  inlet  to  the  emergency  spillway  be  straigntened  to 
provide  a  more  direct  entrance  and  (2)  the  outlet  of  the  emergency  spillway  be 
constructed  with  a  continuing  uniform  width  of  125  feet  to  a  point  where  the  direction 
of  flow  at  the  grade  point  is  at  right  angles  to  the  contour  lines. 

We  are  retaining  the  copy  of  the  design  report,  plans  and  specifications 
for  future  reference. 


STATE  OF  CONNECTICUT 
WATER  RESOURCES  COMMISSION 
Room  317,  Stats  Office  Building 
Hartford,  Connecticut 

ONSTRUCTI  ON  PERMIT  FOR  DAM 


Date:  $4 


Tot 8 tat*  of  Connecticut 
HflbTaEirgr'&iifusin 
ttaf  0«loe  Building 

Hw»lbnl-  ftwiantlwit 

Gentlemen: 


Attention:  Ur.  Joseph  8.  Gill,  ft—rteeleear 


Your  application  for  Construction  Permit  dated  July  20.  1859 
fee  the  eonetmctloo  of  ao  earth  dan  on  Sheolpelt  ttWBrar  wnwa  uf  Stafford 
la  afimrtaane  with  plane  end  epeclficatlmui  aerfced  CJ404  and  prepared  by  the 
Sell  Ooaaanratlea  Service.  0.  S.  Daparteent  of  Agriculture, 


copy  of  which  is  attached  hereto,  has  been  considered  and  the 
construction  described  therein  is  hereby  approved  only  under  the  •  c 

following  conditions: 

1*  The  Commission  shall  be  notified 

A)  When  construction  is  started 

B)  When  foundation  is  excavated 

C)  When  the  dam  is  completed  and  before  water  is  Impounded 

M  ifisettsa*  » 

2.  provide  a  sore  direct  entrance. _ 

3,  That  the  outlet  of  the  eaergeocy  spillway  bo  oeestcuctod  with  e 

|  oootlnulna  ualfoto  vidt'.v  of  125  foot  to  a  polat  eac.o  the  dUCi.ii.ya 


H,  linos. 


This  permit,  with  tho  attached  application  form  and  other 
enclosures,  must  be  kept  at  the  site  of  the  work  and  made  available  to 
the  Coumission  at  any  tiiae  during  the  construction.  This  pemnit  covers 
the  construction  as  described  in  the  attached  documents,  if  ny  changes 
are  contemplated  the  Commission  must  be  notified  and  suoplementanr 
approval  obtained. 

— 1— 
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11  the  construction  authorized  by  this  construction  permit  is  not  started 
within  mo  of  the  date  of  this  permit  and  coopleted 

within  tmr  yoof  of  the  same  date  this  permit  oust  be  renewed* 


Your  attention  is  directed  to  Section  25-115  of  the  1958  Revision  to  the  General 
Statutes  -  Liability  of  owner  or  operator.  Nothing  in  this  chapter,  and  no  order, 
'approval  or  advice  of  the  commission  or  a  member  thereof,  shall  relieve  any  owner 
or  opertor  of  such  a  structure  from  his  legal  duties,  obligations  and  liabilities 
resulting  from  such  ownership  or  operation.  No  action  for  damages  sustained 
through  the  partial  or  total  failure  of  any  structure  or  its  maintenance  shall 
be  brought  or  maintained  against  the  state,  a  member  of  the  conmission  or  the 
conmission,  or  its  employees  or  agents,  by  reason  of  supervision  of  such  structure 
exercised  by  the  commission  under  this  chapter. 

The  Commission  cannot  convey  or  waive  any  property  right  in  any  lands  of  the 
state,  nor  is  this  permit  to  be  construed  as  giving  any  property  rights  in  real 
estate  or  material  or  any  exclusive  privileges,  nor  does  it  authorize  any  injury 
to  private  property  or  the  invasion  of  private  rights  or  any  infringement  of 
federal,  state  or  local  laws  or  regulations. 

Your  attention  is  also  directed  to  Section  26-134  of  the  1958  Revision  to  the 
General  Statutes  <-  Obstructing  streams.  No  person  shall,  unless  authorized  by 
the  director,  prevent  the  passing  of  fish  in  any  stream  or  through  the  outlet  or 
inlet  of  any  pond  or  stream  by  means  of  any  rack,  screen,  weir  or  other  obstruc¬ 
tion  or  fall,  within  ten  days  after  service  upon  him  of  a  copy  of  an  order  Issued 
by  the  director,  to  remove  such  obstruct,  -  -  -  -  -The  address  of  the  State  Board 
of  Fisheries  and  Game  is  2  Wethersfield  Avenue,  Hartford  15,  Connecticut. 


Very  truly  yours, 


William  S.  Wise 
Pirector 

au 

cct  Mr.  ftena&o  A.  fell  1  carl,  lawn  tiork  in  suffer* 

Hr.  San  Ssdth,  Coil  Conservation  Service 
Hr.  Mn  J.  Moosochi.  CooeoUing  Engineer 
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JOHN  J.  MOZZOCHI  AND  ASSOCIATES 

"  CIVIL  ENGINEERS 


JOHN  J.  MCBXOCHI 

ASMOCtATWt 

own  J.  WHITS 
JOHN  LUCK*.  Jib 
■CTO*  L.  OIOVAMNINI 


William  8.  Wlsa  -  Director 
Water  Resources  Commission 
State  Office  Building 
Hartford  IS,  Connecticut 


September  2.  1960 


Q  LA  (TON  BURY.  CONN. 
•IT  HEBRON  AVSNUB 

Phone  mEopord  l-HOI 

PROVIDENCE  ».  II.  I. 

MOO  BTER  STREET 
PHONE  OAEPEE  1-OAEO 


Reply  To: 

Our  FUe  57-73-19 


Re:  Stafford  Spring  Detention  Reservoirs 
Sites  No.  2  &  No.  6 


Dear  Mr.  Wise: 

On  Thurdday  August  25th,  a  final  inspection  was  made  of  site  No.  2, 
Ellis,  and  Site  No.  6.  Shenipslt.  detention  reservoirs  In  Stafford  Springs. 

Both  of  the  sites  are  completed  except  for  the  seeding  operations  which 
I  understand  are  to  be  performed  by  State  Highway  Department  forces. 

Except  for  minor  hand  work  In  fine  grading  the  loam  In  the  emergency 
spillway  -at  Site  No.  6.  1  found  both  sites  acceptable  in  all  details. 

I  recommend  that  the  final  permit  be  withheld  until  a  good  stand  of 
grass  Is  obtained  on  each  site  In  conformance  with  the  usual  requirements  of  the 
Board. 


Very  truly  yours . 


JJMjhk 


John  y.  Mtozzochl  and  Associates 
Consulting  Engineers 


own  j.  wmti 

JOHN  LUCKS,  jm. 

•era*  l.  wiovmmini 

Williams  Wise-Director 
Water  Resources  Commission  . 

State  Office  Building 
Hartford  15,  Connecticut 

Re:  Our  File  No.  57-73-19 
Stafford  Springs 
Flood  Detention  Reservoirs . 

Dear  Mr.  Wise: 

On  October  20th ,  1  made»a  final  inspection  of  the  four  completed  flood 
detention  reservoirs  which  have  been,  constructed  by  the  Deportment  of  Agriculture 
and  Natural  Resources  in  Stafford  Springs  and  for  which  semi-final  approval  has 
already  been  given.  This  final  inspection  was  to  see  the  results  of  the  seeding 
operations  which  had  not  been  accomplished  at  the  time  the  semi-final  approvals 
had  been  glvdn. 

The;  four  structures  are; 

Site  No.  2  —  Ellis,  Semi-Final  Approval  September  2,  1960. 

81te  No.  3  —  Pomeroy,  Semi-Final  Approval,  November  7,  1960. 

Site  No.  4  —  Bradway,  Semi-Final  Approval  July  3,  1961. 

8ite  No,  6  —  Shenipslt,  Semi-Final  Approval  September  2,  1960. 


•pew  Ts  GlaM  <  j 
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FORM  D-7 


STATE  OF  CONNECTICUT 
WATER  RESOURCES  COMMISSION 
Roon  317,  State  Office  Building 
Hartford,  Connecticut 


CERTIFICATE  OF  APPROVAL 


Date  Ucretaber  9>  1961 


Xo*  State  «f  Connecticut 

‘  PipeWMgt  6T  AHf 

Natural  Resources 


Hartford,  Connecticut 


ATTErTIONi  JOSEPH  I.  GILL, 
OOWOSSrOfER 


NAME  OF  STRUCTURE: _ Shenlpalt.  Brock  Pam,  Site  #6 


This  is  to  certify  that  the  following  construction  work: 

the  construction  of  «n  earth  daa  in  accordance  with  plans  and 

specifications  Marked  C3-4Q4.  and  prepared  V  the  Sell  Conservation 
Service,  U.  3.  Department  of  Agriculture 


> 


» 


I 


l 


i 


on  your  property 
in  the  Town  (s)  of 


on  Shanlpslt  Brook 


Stafford 


for  which  construction  pernit  was  issued, 


September  13,  1959 


,  has  been 


coopleted  to  the  satisfaction  of  this  Cotxiisslon  and  that  such  structure 
is  approved  as  of  date  of  this  Certificate. 


cot Soil  Conservation 

Servlet 


WATER  RESOURCES  COMMISSION 

BY:  )/l t’h/l 'It g_ 

Williaa  S.  Wise,  Director 


Note:  The  owner  is  required  by  law  to  record  this  Certificate  in  the 
land  records  of  the  town  or  towns  in  which  the  data,  dike  or  sioilar 
structure  is  located. 


t 
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T  * 

UETSC  lENPCRARY  rrtw  INFORMATION  STORAGE  AND  RETRIEVAL 

-  CAMS  PLAi'iNED  AND  CONSTRUCTED  BY  SCS 

|  CT-6 

I 

i. 

t- 

13-/5 

|  SITE  ID  NO.  | 

IDENTIF1CAT1CN  AND  LOCATION 

zs. 

SUBMERGED  SEDIMENT  STORAGE  l 

AC. 

FT. 

1. 

FBMR  -  6 

26. 

AERATED  SEDIMENT  STORAGE 

n±L 

AC. 

FT. 

Z. 

rraornaf  desiswi'iwtsw  oa  hinberj — 
Willimantic  -  Thames 

27. 

lliNICIPAL  AND  INDUSTRIAL  WATER  STORAGE 

AC. 

FT. 

■ 

river  rasin  nron 

Furnace  Brook  -  Middle 

River 

28. 

RECREATION  WATER  STORAGE 

— 

AC. 

FT. 

3. 

WATERSHED  {NAME  Oft  UI.HAXO) 

Z9. 

FISH  AND  WILDLIFE  STORAGE 

AC. 

rr. 

4. 

Connecticut 

30. 

IRRIGATION  STORAGE 

— 

AC. 

FT. 

STATHJWO 

Tolland 

31. 

OTHER  BENEFICIAL  STORAGE 

— 

AC. 

FT. 

• 

S. 

343 

COUNTY  (NAME) 

32. 

TOTAL  a 000  STORAGE 

AC. 

Ft. 

— 

6. 

Sr  sir  r: '/'■$ 

33. 

TEMPORARY  EMERGENCY  SPILLWAY  STORAGE  (BETWEEN  CREST 

• 

7. 

YDBRWRSran 

2 

OF  LOWEST  EMERGENCY  SPILLWAY  AND  TOP  OF  SETTLED  Fill) 

197  ac. 

FT. 

KS5I!r^CNU''6I^TSIdr(Fu?5rTn - 

34. 

SURFACE  AREA  OF  NORMAL  POOL 

AC. 

mnwro«mrx®n7  irnsn 

9  WP 

Aurawr^rcKTwv^/TKre.  atBrrnrorr 

io.  41*  58'  38" 

umctr'(i*PKsv  mscrnr  ttcrkt - 

i  Q  'i  n  | 


35.  LEHGTH  OF  SNORE  LINE  OF  NORMAL  POOL 
35.  KM  I  HUN  DEPTH  OF  HCW1AL  POOL  _ 


JULES 

FT. 


11.  72"  20*  05" 

rcwmssr  (kcwes.  Hiwrrs;  sot«B) — - - 

556.4 

t?t»  -nfWTr'Mir'icrmrKTfi  ■  -FtfTkSIX 


13. 


PR  INC  I  PAL  SPILLWAY  FEATURES 

37.  PPlaClP.V.  SPILLWAY  TTPE  (CIRCLE  APPLICABLE)  - 
<ffpO  HiWOUTHIC.  OPEN  CONCRETE  STRUCTURE.  OTHER 

38.  IS  THERE  COLD  MATER  RELEASE  FACILITY?  _  2?°  _ 

1 


elevation  CTT5F  Cf  cjX  (Settles  f’Tl.l-f 
13.  DATE  PLAN  APPROVED  _  1958 


39.  HUMBER  OF  STAGES 


(1  or  7) 


14.  DATE  Of  WST  RECENT  SUPPLEMENT  ~~ 

(LEAVE  BLANK  IF  HOT  SUPPLEMENTED] 

15.  DATE  CONSTRUCTION  COMPLETED  I960 


~40k£_ 


40.  LOU  STAGE  CAPACITY  _ 

(AT  HIGH  STAGE  PRINCIPAL  SPILLUaV  CREST) 

41.  PRINCIPAL  SPILLWAY  CAPACITY  40 
(AT  LOWEST  EMERGENCY  SPILLWAV  CREST) 


CFS 


CFS 


(LEAVE  BLANK  IF  NOT  CCrVLETEDT 

16.  mE_OF  DAN  (CIRCLE  APPLICABLE)  - 
(tARTjp  ROCK.  CONCRETE.  OTHER 

17.  PLA3NID-CUSRQS1S  (CIRCLE  ALL  APPLICABLE)  - 
dTlOOD  PREVENTION} RECREATION.  FISH  A  WILDLIFE. 

municipal  mo  Industrial  water  supply,  irrigation. 

NAVIGATION.  HYDRO-ELECTRIC.  SEOIHENT  CONTROL, 

LOW  FLOW  AUOeifTATIOH.  OTHER 

18.  HAZARD  aASS  (A.  B.  OR  C)  _ C _ 

19.  EARTHQUAKE  ZONE  2/  (C.  1.  Z.  3.  or  4)  ^ _ 

SIZE  AND  CAPACITY 

653  at 


PRINCIPAL  SPILLWAY  CONDUIT  FEATURES 

42.  MAJOR  POJUOILOF  CONDUIT  IS  ON  (CIRCLE  APPLICABLE)  - 
ROCK  OP^EARTm) 

43.  TYPE  OF  ENER6Y  DISSIPATOR  (CIRCLEAPPLICABLE )  - 
IMPACT  BASIN,  SAF.  PLUNGE  POOL.<g6NQ  OTMEP 

44.  CONOUIT  SIZE  ^  .  0 

(LARGEST  COMMIT  THROUGH  DAM)  (DlAH.  IN  FT.  "IT  BOHiOl 
(HEIGHT  AND  WIDTH  IN  FT.  IF  MONOLITHIC)  ALSO  SHOW 
NUMBER  OF  BARRELS  IF  MULTI-BARREL 


FT. 


AC. 


20.  DRAINAGE  AREA  UNCChTKOIIEO 
(UPSTREAM  FROM  STRUCTURE) 

21.  DRAINAGE  AREA  CONTROLLED  _ 

(UPSTREAM  FROM  STRUCTURE) 

22.  MMIHW  FILL  HEIGHT  _ 26 _ FT. 

(FROM  LOW  POINT  CN  CfcNttttlNE,  BEFORE  EACAVATIW. 

TO  TOP  OF  scmco  Fill.) 

400 

23.  CREST  LENGTH  OF  DAM  (ALONG  CENTERLINE)  _ FT . 


24.  VOLIXE  OF  FIU 


23,642 


CU.  YO. 


«|NO  TYPK  FriRriY  APPLICABLE)  -KQHCBITLAQRfN  TOP. 
('COVEP-tO  fg)  HOOD  INLET ,  METAL-OPEN  WTother 

46.  HEIGHT  OF  RISER  ®  •  5 

(FROM  TOP  OF  FIC&H  TO  TOP  OF  ANTJ-VORTF*) 

EMERGENCY  SPILLWAY  FEATURES 

47.  PRIMARY  EMERGENCY  SPILLWAY  TYPE  (CIRCLE  APPLICABLE) 
ClSISin  rrwniiiT  |  OPEN  CONCRETE  STRUCTURE.  EARTH. 

CuGETATEQ  SOFT  ROCK.  HARO  ROCK  3/ 

48.  PRIMARY  EMERGENCY  SPILLWAY  WIDTH  ^5 
(CREST  LENGTH  f OR  CONCRETE) 

49.  ^  % 

PCHCCMT  CWHCr  OF  U5CDT  WIHWV  EHCRSEACr  SBTiTWv 


FT. 


1/  N.  M.  Fen-e«en.  1918,  Phyl'ojrapHy  of  Eastern  United  States.  HcGraw  Hill  Book  Co..  No*  York,  N.  Y. 
2/  See  TSC  Technical  Note  -  E-glneerlnj  UO-ZZ. 

3/  Soft  Rock  -  Rock  tr.it  *11!  erode  when  subjected  to  fleeing  wtter. 

Herd  Rock  -  Rock  tret  1|  resistant  to  erosion  due  to  flowing  water. 
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i : 


I  D 


II 


emergency  s»:uw*r  features  (conro.) 

so.  4,300 

afAciTT  orTiiwBrtxtBteNcy  ottocty 

(when  pool  is  at  top  or  oak) 
si  .  4.6 

tMEPGENCY  SPILLWAY  AMO  TOP  Of  OAM 


CFS 


FT. 


52..iLCC>DARY  EMERGENCY  SPIUWAY  IS  (CIRCLE  APPLICABLE) 
ClOYSy  earth.  VEGETATED,  SOFT  ROCK.  HARO  ROCK  3/ 

S3.  WIDTH  of  SECONDARY  EMERGENCY  SPILLWAY  -  FT. 


S«.  CAPACITY  OF  SECONDARY  EMERGENCY 

SPIUWAY  (WHEN  POOL  IS  AT  TO?  0FT5SHT 


CFS 


S5. 


-  FT. 


orFrEsrNTE' irurarioN  betvem  crest  ormrmswv' 

EMERGENCY  SPIUWAY  AND  TOP  OF  DAM 


OMIT  ITEMS  S6-S9  IF  DRAINAGE  AREA  IS 
LESS  THAN  10  SQUARE  MILES _ 

56.  BULK  LENGTH  OF  SOFT  ROCK  3/  EARTH 

57. 


-  FT. 


3/  CART 

OR  VEGETATEO  SPILLWAY  (SET  TR-52  EDIT  DEFINITION}" 


58. 


rt~ot  ~wact  rinonw.  ~  htdcrth  or~ iTBrnsTTP — 

SPILLWAY  (PREDOMINANT  MATERIAL  AT  OR  NEAR  SURFACE 
BEFORE  TO®  SOILING) 

U5C¥  ClTsTI D CATTOn- OF  AaOvf  mAT{riAl 


V0UU<  Of  OUTFLOW  THROUGH  VEGETATED!)*  EARTH  *C' 
SPILLWAY  (DURING  PASSAGE  OF  FREEBOARD  HYDROGRAPM) 

COST.  DATA 

WORK  PLAN 

60.  LANO  RIGHTS  COST  $  1,588 _ 


76.  REMARKS 


61.  FEDERAL  SHAPE  of  LAND  RIGHTS  COST  1  - 

62.  CONSTRUCTION  COST  S  29,271 

(does  not  include  iwtmc'hts,  PiaTrmwfXMr 

PROJECT  ADMINISTRATION) 

63.  FEDERAL  SHARE  OF  CONSTRUCTION  ,  rtn 

COST  IN  PERCENT _ £00 _ 

COMPLETEO  structure 

64.  FINAL  CONSTRUCTION  COST  S  ^5  •  614 


ADDITIONAL  data  required  for  u.s.  REGISTER  of  DAMS  _ 

nntvr  6la.sk  fwrhs  less  TUAR~~n~n.  ir  wood 

65  Shenipsit 


PBUui'Anissrdr  bah 


66. 


wwr  OF  RFSCRVtmf 
67.  nearest  city  or  town  Stafford  Springs 

6B.  TYPE  OF  DAM  IF  CONCRETE  (CIRCLE  APPLICABLE) 
BUTTRESS,  ARCH,  MULTI-ARCH 

64.  IS  DISCHARGE  THROUGH  PRINCIPAL  SPILLWAY  CONTROLLED 
BY  GATES?  _  _  NO 


70.  ESTIMATED  COMPLETION  DATE 
(IF  UNDER  CONSTRUCTION) 


71.  State  of  Connecticut 


SCS 


72.  ENGINEERING  BY _ _ 

73.  construction  bt  Frank  Shields 

- rCOHiTftuCTION  QlfinatTM) - 

74.  ABOVE  DATA  FURNISHED  BT  J.  E.  Polulech 

(wwn - 

75.  DATE  DATA  FURNISHED  10/75 


3/  Soft  PocF  -  Pock  that  will  erode  when  subjected  to  flowlnq  water. 
Herd  Pock  -  Rock  that  If  resistant  to  erosion  due  to  flowlnq  water. 
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APPENDIX  C 


DETAIL  PHOTOGRAPHS 


.US  ARM^BMnmRmvjNCW  ENGLAND  NATIONAL  PROGRAM  OF 


WALTHAM  ,  MASS 

CAHN  ENGINEERS  INC. 

WALLINGFORD,  CONN 
ENGINEER 


INSPECTION  OF 
NON- FED.  DAMS 


Shenipsit  Dam _ 

Tr-MiddTe  River _ 

Stafford,  CT _ 

CEtt  27  785  KC 
DATE  Sept. '80  PAGE  C-3 


I 


9 


I  <t 


I  1 


,  v 

.  •  r/fp. '  -  '  y-  \ 


Photo  7  -  12"  opening  in  upstream  face  of  principal  spillway 
intake  structure  (8/21/80). 


Photo  8  -  Large  hole  in  surface  of  "waste  area"  (8/21/80). 


OS  ARMY  ENGINEER  DIV.  NEW  ENGLAND 

CORPS  OF  ENGINEERS 

WAlThAM  ,  MASS 

CAHN  ENGINEERS  INC. 

WALLINGFORO,  CONN. 

ENGINEER 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON- FED.  DAMS 


Shenipsit  Dam 


Tr-Middle  River 
Stafford,  CT 

ce#  27  785  KC 
DATE  Sept.  1  80  PAGE 
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APPENDIX  D 


HYDRAULICS/HYDROLOGIC  COMPUTATIONS 


Cahn  Engineers  Inc. 


Pr01#ct  jvsfir£7?a*/  A’a*' 

Computad  By  M -  _ Chackad  By_ 

Fiald  Book  Raf - 


Consulting  Engineers 

/o 


Othar  w««.  <^T A 27-Ptf'T-M 


Shaat  «» 


Data. 


f/£/£o 


Ravlalona . 


/ //  Y024c#/e  &'jr/><r<?7/as/ 

S/ze/y/Pr/r  £4/4  a  dr. 

J )  ^fpp^pa/xa/zp'  pr  fcaoj>  &//)//y&Yj 
0  /facZAf&f  fata#  Amp) 

a) /*/*&*&&  £&<fSS/P/<Zt>  Af  *jBU£/Aff  " 

&  M/PPWPP  Uxpd  ; 

Afar--  S>A.  Us &//4T0j)0t*/*rts  Po.CP-404  P,PPHrP-m/rx7 

(M-*  6-T3  **’),  <5o*w.  JAAP  & ve.ez*v/V?/t  /f77  /Pb&r74ee  or  Atom*. 
De#A4S£- te&i) p. 3  <&/(/£■  A>,J.  *Ai79**r0& r/dV  #u/r-  A>s~/.a 9*“' 

<2)  ?£*&  fottfs  4/P/>-4Pf 

t)  JJ^4J///4AZ'/erer  &/&/&*&&&/<> y  75  J>4-*?z*p*l 

<?SA/'Z3P0  ^Ar*" 

ti)  P/ff;  A*  xZ&o  -2300  ** 


&J)  %  AlVf Z  H-PP 


c*s 


AP/kre,  Zy/TtamZT  fPZ/P  MM*  /A/frP ) 

a)  forAifiiO  #4/7*/p  Cpppp 

A)  Sp/^uaxys  azzo  gHTtp/oid  fPep/Ap  axJbtf  - 

Jpe/V/Afj/  (fit#  Afe  for  J/>/4  'i<Mvr  jfy/4/d//>4c  )&/7&u*p 

A7/rp  Aterrpr  <&pp  P3za  72&tc  2ss*7SdrU*/z',  * 

f7b/>  at  75s  Zet/f  o Gaps  0f  75*  Pxz  'p/set ) .  "foe  P/s&e  Ptr  4  rrrSUr 

*j&?  se>?&  j>.  J>-t  n  -  / 


Consulting  Engineers 


::  Cahn  Engineers  Inc. 

Confuted  By  - Chockod  By - 

P  Fiold  Book  _ Othor  Rif*.  (**//<*/  "Tf*-//* 


Shoot  of  /'c> 

Dote  7/A/Ao _ 

Rovloion*  __________ 


» 


» 


do/64  /o//MJb**//£/6t<  '^37 <f  'Mm?  fiv-f/sAefts*#/*#  Abr  4at>,  4  pty 

ae/*/**  676*436  Mm>)  4M4/r6A4*666  fret/ 

4  7 'MM. 

77&  6A6Maa* a  47*6/0**  *64* 4/*/#  &**u46c  %  77*6  *6**  a 
776644a/  a///*  dbe/**.  <fecr/o*  a*  TO  67/6* » r*/.*  Me*.  7Pefiw- 
7M*  <Sf£770A/ 47**//*aJ  <1*7*/*  77>/*//cJ*y  AC  7*A**eo/P4c 
TO  4- 767'  440  p)30'fi//ae  &//*  S/Af&asff  (>)3  *ra/?  7#&in p- 

Hue  J6  Abet/Sttr  6*6/7  *///*  A& /&6*A*r/o* /boo  fawo  *o*/eee) 


T*6  7o*  04  77*6  TbfsHj  6o**66l/6*  S>/66^^*  AM  A&Z/tO/A'f  7fce£+/J 
fat*/  4*  0y&e*c0tj  J*c/soa')  Mosu*  d***/*^ 

Af  Sa&ua/  7*  77/c  7&&auj/*{  atf/A/c//.- 


744*4*0*6,  Aory^e*  *-/.?  The.  ^o/*,  Tee  7%/m//*ac  7>xc«Mv  face 

j>/se*.J  A */>  64/6*4*voy  47ty/«M y  a*o  7-S.o  /be  7eej>/+r  am 
AMAoowr  76&e*/y  Teejee/ou/s. 

7mt  /toA&Atc  SP/ttaW/  /mux/s/  7A/se*/7**)  f/e*/z  Tis/e  4w>  fes* 
4/6*6*/  746  6e**6/£>e)  */*/*  4/660*60/6/7  74* 4s**e  //a*  at Mye* 
77/s  47*/*  Jr/**?  Ab&aet  47  4*  ^4/*^fa’c*M6*4*7b*47AeAwe). 

*4/0/6  /)/M6A*yaA*/e7*y*//o*s  fa*  4?7.7.  fa/ar  MdA-AoA*  7**//r//o7>  '/*z/*zs<>4 
&Z66/0//1  4?  6?  44/64  44/4.  /f*f  **/>//*  <7,6.  */*/*A/£/s*&- /#  <?/?a/!r0  A/faMS. 
//4Z/OAA6  dfifoofz/c  A/OZ/OAC  4hz/4tt  7/HZ eo)  6//WS4A(f  Ao/M/UGe  %£f  &**¥*/£/* 

7o  74* ATS  4/si*'  a*  4*r  &*,*,  *4r  6e*r  *4*t ire.  (<ze-  So**) 
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» 


Consulting  Englnooro 


Cahn  Engineers  Inc. 


Proj.ct  «- 

Computed  By  _tU4t -  _  Chocked  By 

Field  Book  Ref _ Other  Reft. 


Sheet^  ~3  .of _ 

rw.  7/f/fo 

Rev  It  ion*  —  . 


Tte  7A&*?//  #ar  &&72M  c&r/c&  frerotf  ZfejfraAMy  {*&*] 

£ftr&r£i'  Jf&r/Mtt Jrty/je.  Jaw 7*C  1 

/Ux,  £>u4///&>  &>772>Af  #&/*#&/& tt'Scsay&&r&>  £*«) 

Mr  /*)3&  a*v,  A#  d&s&xr  /Z&xw/exr 

<^V  #•  7  The  tfoTTV^  J&77Z>+f  0&J*&£T  4V/>  Xa&c  &&*&£■/ 

A(S/2£7 <Sa£T£f  of  /a Mr  440  /S-Jtr  fb*.  fr*  M/J&e //>//¥  <5^04/7 1 
A/D  y?'0.0Ar/b4  fre  <fA/ceu/*y  friou)  frt&ui 

7vc&  //-)//£'*? t ' 4£t>4tf  7fc  A*sc'4'&>  Ab&OK  /bee  &&*f/?ojy  <&Z  ’Afci/6  - 
egfre/o/4.  fa/TY-Ane'/?./)-*)  &A/ &  4/>/>&x/**/ez>  Ay  Ziv  finM/toO : 

I 

4^.  r  /£’/{//+ A  3)  &»u>c//rA//-c  CrJ&&.  3S/.7  '4# 44 ) 

/£*?  #--/?.  e ' ;  <PfS  1  K.  <fyf*  So  *** fine*#*.  frc&teAtme  ax 

|4  I 

Jxxmza <44704  S&AetesAi)  sep  &m •7e4J&e*>A' 

eftf'  J/474&*er  fte  J//2  7/>/Y?  <?r-4 ) 

&)  7//2  /to7/W  7e*z  /Me  frSSiT  4/^  freMis/So4cr//444eT  3&MTS- 

Z&teD  £4*  &s  A4/‘’/e0X/4SAfi&>  4ffree*tu  Asxxur  yD-z)  :  ! 


/’)  &/£4SfA'fy-2>/ee*cxy. 

£&7/e>//  4S:  ^  ~d4 t  %  *Sy/ #-/?y)  4^7  1 

J&7/*m£<:  Ajgg  -  32 x / z>r (#-/<?. 4 -  4oo  ///-/?.*)  ^ 
j&rsa/tD:  (5^=44*  %r**Z  fa/fr)  *  3,73  fr-ffS)  *  4*29.2'  1 

Ct^Jk  s3-73[fy'/MV<L- (#'*** faJ  ;#^2*2' 

More.  UotO  oQo/44  oSkertow,  3yA2/>x/xx7/**ar%&r46*4/**#3y7v24(j’aa*  *M ww- 
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MAXIMJM  PROBABLE  FLOOD  INFLOWS 
NED  RESERVOIRS 


Prolect 

a 

D.A. 

MPF 

(cfs) 

(sq.  ml.) 

cfs/sq.  ml 

1. 

Hall  Meadow  Brook 

26,600 

17.2 

1,546 

2. 

East  Branch 

15,500 

9.25 

1,675 

3. 

Thomaston 

158,000 

97.2 

1,625 

A. 

Northfleld  Brook 

9,000 

5.7 

1,580 

5. 

Black  Rock 

35,000 

20.4 

1,715 

6. 

Hancock  Brook 

20,700 

12.0 

1,725 

7. 

Hop  Brook 

26,400 

16.4 

1,610 

8. 

Tully 

47,000 

50.0 

940 

9. 

Barre  Falls 

61,000 

55.0 

1,109 

10. 

Conant  Brook 

11,900 

7.8 

1,525 

11. 

Knlghtvllle 

160,000 

162.0 

987 

12. 

Llttleville 

98,000 

52.3 

1,870 

13. 

Colebrook  River 

165,000 

118.0 

1,400 

14. 

Mad  River 

30,000 

18.2 

1,650 

15. 

Sucker  Brook 

6,500 

3.43 

1,895 

16. 

Union  Village 

110,000 

126.0 

873 

17. 

North  Hartland 

199,000 

220.0 

904 

18. 

North  Springfield 

157,000 

158.0 

994 

19. 

Ball  Mountain 

190,000 

172.0 

1,105 

20. 

Townshend 

228,000 

106.0(278  total)  820 

21. 

Surry  Mountain 

63,000 

100.0 

630 

22. 

Otter  Brook 

45,000 

47.0 

957 

23. 

Birch  Hill 

88,500 

175.0 

505 

24. 

East  Brlnfleld 

73,900 

67.5 

1,095 

25. 

Westville 

38,400 

99.5(32 

net) 

1,200 

26. 

West  Thompson 

85,000 

173.5(74 

net) 

1,150 

27. 

Hodges  Village 

35,600 

31.1 

1,145 

28. 

Buffumvllle 

36,500 

26.5 

1,377 

29. 

Mansfield  Hollow 

125,000 

159.0 

786 

30. 

West  Hill 

26,000 

28.0 

928 

31. 

Franklin  Falls 

210,000 

1000.0 

210 

32. 

Blackwater 

66,500 

128.0 

520 

33. 

Hopklnton 

135,000 

426.0 

316 

34. 

Everett 

68,000 

64.0 

1,062 

35. 

MacDovell 

36,300 

44.0 

825 

MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 


■ 

STANDARD  PROJECT  FLOOD 
(Elat  and  Coaatal  Areas) 


River 

SPE 

(cfs) 

D.A. 

(sq.  mi.) 

MPF 

(cfs/sq.  ml.) 

1. 

P aw t uxet  River 

19,000 

200 

190 

- 

2. 

Mill  River  (R.I.) 

8,500 

34 

500 

3. 

Peters  River  (R.I.) 

3,200 

13 

490 

4. 

Kettle  Brook 

8,000 

30 

530 

r  • 

4 

5. 

Sudbury  River. 

11,700 

86 

270 

6. 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

7. 

Charles  River. 

6,000 

184 

65 

■ 

8. 

Blackstone  River. 

43,000 

416 

200 

9. 

Qulnebaug  River 

55,000 

331 

330 

iii 


f 

I  u 

^  ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 

ON  MAXIMUM  PROBABLE  DISCHARGES 
li 


STEP  1:  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
"Qpi”. 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19",  Therefore: 

Q  p  2  =  Qpi  X  (1  —  _STORi  j 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR 2"  To  Pass  "Qp2" 

b.  Average  "STORi"  and  "STOR  2"  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "Qp3". 


000£ 


3TIW  OS/SdO  Nl  Jd\N 


50  100  500  |  OOC 

DRAINAGE  AREA  IN  SQ.  MILES 


r 

i  ^ 

! 

a  SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 

-  STEP  3:  a.  Determine  Surcharge  Height  and 

"STOR2"  To  Pass  “Qpa” 

b.  Avg  "STORi"  and  ,,STOR2,i  and 
Compute  "Qp3". 

f 

i 

c.  If  Surcharge  Height  for  Qps  and 
’’STORavo”  agree  O.K.  If  Not: 

■  STEP  4:  a.  Determine  Surcharge  Height  and 

"STORs"  To  Pass  "Ops” 

b.  Avg.  "Old  STORavg”  and  "STOR3” 
and  Compute  "Qp4" 

i 

c.  Surcharge  Height  for  Qp«  and 
"New  STORavo"  should  Agree 

i-  closely 

vi 
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SURCHARGE  STORAGE  ROUTING  ALTERNATE 


"RULE  OF  THUMB11  GUIDANCE  FOR  ESTIMATING 


STEP  I:  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2,  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 

Qp,  *  %7  Wb  Vg-  Y0  \ 

Wb=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40*  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0  =  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3s  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE -DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4s  ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  qp1  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^  IN  REACH  IN  AC-FT.  (NOTE:  IF  V-,  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  QpZ. 

QPjlTRlAL)  =  Qp,  (i  -^  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V,  AND  V2  AND  COMPUTE  Qp2. 

Qp2  =  Op,  u-  Y  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 


APRIL  1978 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


:  :  . 


NOT  AVAILABLE  AT  THIS  TIME 
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